Thyroid carcinoma is the most common endocrine neoplasm. It is a rare disease but the incidence is increasing during the last decades. According to a report from 2010, approximately 37,000 new cases of thyroid cancer are diagnosed in the US every year (1) . Better diagnostic imaging procedures, as well as better clinical assessment, contribute to the increasing incidence of thyroid carcinoma. According to the Surveillance, Epidemiology and End Results Program (SEER) database for the period of 1988-2005, there was an increased incidence in thyroid cancers across gender, age, and tumor size, without a significant change in its mortality. This significant increase in incidence was mainly the result of better detection of papillary thyroid carcinoma, which is the most frequent histological type of thyroid cancer in the US and Europe (2) .
DIAGNOSTIC PROCEDURES DURING THE FOLLOW-UP OF DIFFERENTIATED THYROID CARCINOMA (DTC)
After initial treatment of thyroid carcinoma including surgery followed by radioiodine ablation, life-long follow-up is indicated for all patients. Thyroglobulin (Tg) is a sensitive tumor marker. It plays an important role in the follow-up of DTC patients to monitor recurrent disease (3) (4) (5) (6) . Thyroglobulin under the TSH stimulation (endogenous or exogenous elevation of TSH) is considered to be the most valid indicator for persistent and/or recurrent tumor (7) . Special caution is necessary when there are positive serum thyroglobulin autoantibodies since they may falsely decrease the serum Tg (8) . Ultrasound (US) and whole body scintigraphy with radioactive iodine-131 ( 131 I-WBS) are the most frequent and useful diagnostic imaging procedures currently used to detect recurrent cancer. Ultrasound is most frequently used because it is a sensitive non-invasive diagnostic imaging tool for detection of local recurrence and cervical lymph node metastases. It should be performed with fine needle aspiration biopsy (FNAB) in patients with pathologic cervical neck lymph nodes (9) . Whole body scintigraphy using 123 I or 131 I may detect recurrences in DTC patients and may help in deciding whether to use radioiodine as therapy (5, 10, 11) . Computed tomography (CT) and magnetic resonance imaging (MRI) are used as sophisticated morphologic imaging tools to image the mediastinum. In 20%-30% of DTC, however, the tumor loses ability to accumulate radioactive iodine but can still secrete Tg (12) . These tumors are less-or de-differentiated DTC tumors and consequently 131 I-WBS is negative despite the increased Tg levels (11, 13, 14) .
F FDG-PET IN DTC
A modern imaging method for detection of the iodine non-avid metastases is FDG-PET. Several small series have shown that 18 FDG-PET is efficient in detection of recurrent or metastatic disease in DTC patients with negative iodine-131 whole body scans (15) (16) (17) (18) (19) (20) (21) . FDG-PET scanning is called metabolic imaging for several reasons: a) FDG accumulates in tumor cells in proportion to the glycolytic metabolic rate; b) Cancer cells generate energy by anaerobic/glycolytic metabolism, while benign cells use aerobic metabolism; c) Glycolysis is inefficient; cancer cells increase their metabolic rate to obtain enough energy for rapid replication. In a tumor, biologic changes precede morphologic changes thus allowing earlier detection of malignancy. It also makes possible evaluation of treatment response in patients with neoplasms. Recently, PET and CT image fusion became available. PET/CT combines morphologic and metabolic imaging and increases diagnostic accuracy while decreasing false positive results due to artifacts and it may guide therapeutic management (22) (23) (24) . FDG PET/CT allows better anatomical localization of metastatic disease and thus may improve surgical planning and provide a target for radiation therapy. This method In-octreotide were used to detect recurrences in DTC patients with tumors that do not accumulate iodine (26) (27) (28) (29) . Based on low spatial resolution of single photon emitters, between 15% and 25% of recurrences were missed by these imaging tools. 18 F-FDG-PET, however, plays a significant role in the evaluation of non-iodine-avid recurrences in DTC patients. It is the most accurate method compared to those previously mentioned (30) . High sensitivity and specificity values (between 79%-95%, and 70%-85%, respectively) have been reported (23, (31) (32) (33) (34) (35) Tl-WBS were compared. They detected the sensitivity of 75%, 50%, and 53%, respectively, and specificity of 90%, 99%, and 92%, respectively. The sensitivity of FDG-PET increased to 85% in a subgroup of patients with negative I negative metastases in cases of elevated Tg were 85%-94% and 90%-95%, respectively (38) . In our institution, the FDG avid metastases were detected in two patients with WBS negative-Tg positive (Figure 1 and 2) . Schluter et al. performed 18 F-FDG-PET in 64 patients with elevated Tg and negative 131 I-WBS. They reported that the PPV was 83% and NPV only 25%. Treatment strategy was changed in 55.9% of patients with truepositive PET scans (21) . There are a number of studies dealing with FDG sensitivity after the TSH stimulation. Wang et al. concluded that the TSH stimulation did not influence FDG-PET results (39) . In a multicentric study, Grunwald et al. suggested lower FDG-PET sensitivity after thyroid hormone therapy was discontinued, compared to the continued L-thyroxine treatment (67% vs. 91%, respectively) (40) . There are experimental data suggesting that in cultured thyroid cells, the expression of GLUTs and glucose uptake is increased after the TSH stimulation. Consequently, elevated TSH raises the FDG uptake in both, time and concentration dependent manner (41) (42) (43) . Some authors report higher GLUT-1 concentrations in thyroid cell membranes (44), most likely due to GLUT translocation from the cytoplasm to the plasma membrane throughout P13-kinase activation (45, 46) . There are also some clinical studies reporting that the sensitivity of 18 F-FDG-PET is higher under endogenous or exogenous TSH stimulation (47, 48) . Thus, Moog et al. reported that FDG-PET is more sensitive under the TSH stimulation. They investigated a small group of DTC patients under T4 therapy (10 patients) and after the withdrawal of T4 therapy (TSH >22 mU/l). Target to background (T/Bg) ratio increased after the TSH stimulation from 3.85 to 5.84 with a significant difference (p < 0.001) (47 (48) . 124 I PET/CT imaging is a promising diagnostic tool to improve treatment strategy, and can be combined with tumor dosimetry in DTC patients with metastatic disease (49) . 
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CONCLUSION
FDG-PET and FDG-PET/CT are modern imaging tools that depict metabolic activity. FDG PET is combined with anatomic imaging when fused with CT (PET/CT) and plays a role in the follow-up of DTC patients. It provides an alternate approach to the management of 131 I negative, Tg positive DTC patients. Since 18 FDG uptake correlates with tumor aggressiveness, dedifferentiated lesions that show the greatest uptake are prediction of a poor prognosis. The sensitivity of 18 F-FDG-PET for the detection of DTC recurrence is higher under the TSH stimulation.
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